Artificial olfaction system (the so-called electronic nose) is a very promising tool to monitor the malodour in the field. Usual odour measurement techniques use human olfaction or analytical techniques. The first category represents the real odour perception but is not applicable to measure in continuous bad odours in the field. The second class of techniques gives the composition of the mixture but not the global information representative of the odour perception. The e-nose has the potentialities to combine "the odour perception" and the "monitoring in the field". However to be able to reach this goal, the signal processing has to be adapted to work in complex environment. We have more than ten years experiments in the measure of environmental malodours in the field and this paper presents the minimal requirements that we consider essential for artificial olfaction system to become successful for this application.
Introduction
Among all pollution problems, odour annoyance is considered as an important environmental issue since it induces a great number of complaints and conflicts between the residents and the industries. That growing environmental concern has led local authorities to consider odour policies to regulate the odour annoyance. Efforts to manage odour problems and to try to limit the exposure in the neighbourhood are necessary and, of course, the identification and the quantification of odour emission and exposure are very important aspects concerning the compliance with environmental regulation. As the sensitivity to odour involves the highly subjective reaction of individual persons, developing and testing reliable measurement techniques constitute really important challenges when dealing with olfactory pollution.
In this framework, the state-of-the-art generally reports two complementary types of measurement methods: human olfaction methods and analytical techniques (Van Harreveld 2003 , Lammers et al. 2004 , Stuetz et al. 2001 .
Human olfaction measurement considers the odour as a global concept and provides the true dimensions of the human perception. Yet, physiological differences in the smelling of various people often lead to subjective results with large uncertainties. Analytical techniques identify the various volatile compounds involved in the odour and give their chemical concentration. They have better scientific standing than sensory methods. However, the chemical composition of the gas mixture doesn't represent the odour perception.
A third and original concept is promising for measurement of malodour in the environment: the artificial olfaction. The so-called "electronic nose" instrument emerged at the beginning of the nineties thanks to some analogies with the biological sensing system. The instrument, based on non-specific gas chemical sensors array provides a suitable technique for in site monitoring of malodours. Published studies report attractive results (Bourgeois et al. 2003) . However a number of limitations are associated with both the properties of chemical sensors and the performances of the signal processing. To meet the requirements of this environmental use of artificial olfaction system, the signal processing method must be simple, but not simplistic, and capable of generalisation. It must be tolerant to hardware weaknesses and adapted for application in the real life.
Usual Methods to Measure the Odour Pollution

Human Olfaction Measurement
Odour Dimensions
Besides the stimulus, which is a mixture of volatile compounds at given concentrations, the processing of the odour information by the brain is rather complex and leads to a multidimensional sensation. Three main dimensions can be considered: the intensity, or the "strength" of the odour, the quality, or the nature of the odour and the hedonic tone, or the affective reaction to the odour.
Intensity refers to the perceived strength of the odour sensation. To generate such perception, the physical stimulus, i.e. the mixture of odorous molecules, must be detectable. That means that its concentration must exceed a given threshold.
The relationship between the perceived intensity and the concentration of the stimulus, or the odour concentration, is non-linear and depends on the nature of the odorants.
Two famous psychophysical laws express this relationship: the Stevens and the Weber-Fechner laws (Nicolas 2001 , Misselbrook et al. 1993 , Sperber et al. 2003 .
The intensity can be measured by ranking the odour impression on a predetermined scale or by comparison with a series of samples of known concentration of a reference substance (see for example VDI guideline 3882 -1997-Determination of odour intensity).
The notion of odour concentration is based on the works of H. Zwaardenmaker, a Dutch scientist and early investigator of the olfactometry. By definition, the odour concentration, expressed in odorous unit per cubic meter (ou/m3) is the dilution factor of the odour sample in clean air in order to just become odour free, i.e. to reach the perception threshold for an "average" person.
The dynamic olfactometry is the official method by which different dilutions of the gas sample are dynamically presented to trained assessors to determine the odour concentration of the original sample. When the European standard method (EN13725 -European standard "air quality"-Determination of odour concentration by dynamic olfactometry, 2003) is used, the concentration is expressed in ou E /m3 (with the subscript E).
